Molecular cloning, regulation, and functional analysis of two GHS-R genes in zebrafish.
Mammalian ghrelin is derived from stomach and regulates growth hormone release and appetite by modulating GHS-R (Growth hormone secretagogue receptor) activity. Zebrafish has been developed as a forward genetic screening model system and previous screening identified a number of genes involved in multiple signaling pathways. In this system, ghrelin has been identified and its function and regulation have been shown to be highly conserved to that of mammals. Here, we identified three isoforms of zGHS-R1 and one of zGHS-R2 (zGHS-R2a), and characterized their expression, regulation and function. Three isoforms of zGHS-R1, which we named zGHS-R1a, zGHS-R1b, and zGHS-R1c, are generated by alternative splicing. The expression of zGHS-R1 is highly enriched in brain, intestine tissue, and skin tissues. Compared to zGHS-R1, the expression pattern of zGHS-R2a is rather evenly distributed. A 15 day fasting elevated expression of zGHS-R1 and zGHS-R2 transcripts in anterior intestine tissues, but not in brain. Whereas zGHS-R1a, zGHS-R1c, and zGHS-R2a appear to be presented on the plasma membrane, the localization of zGHS-R1b seems to be restricted in the intracellular region. Treatment of ghrelin agonist, L692,585 or goldfish ghrelin peptides but not rat ghrelin, elevated intracellular Ca(2+) level and phosphorylation of ERK in HEK-293 cells expressing zGHS-R1a, but not zGHS-R1b, zGHS-R1c, or zGHS-R2a. It appears that besides core ghrelin peptide sequence of GS/TSF additional amino acids are required for the activation of zGHS-R1a, as rat ghrelin induces neither intracellular Ca(2+) mobilization nor ERK phosphrylation. These results suggest that ghrelin system in zebrafish is highly conserved to that of mammals, and thus is an ideal in vivo model for dissecting ghrelin system.